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PREPARATION  OF  A DICOORDINATE  SULPHUR  DICATION 


BY  ALAN  H.  COWLEY,*  DONALD  J.  PAGEL,  AND  MICHAEL  L.  WALKER 
[Ve.paAtrwnt  o Ch  zmiA  Vitj , Univ&nAity  Texai  at  A uitin,  Aua  tin,  Tex  a&  7871  2) 

m n 2+“ 

Summary  The  first  dicoordinate  sulphur  dication,  0162^^5  , 

n n n 

has  been  prepared  by  treatment  of  (Me2N)2SF2  with  fluoride 


ion 


acceptors  . 


THE  isoelec tronic  principle  suggests  the  existence  of  several 

2 *4*  *4* 

six-electron  main-group  cations  such  as  R^Si  , R^P  , RjP  » 

2+  + 
and  RjS  . Thus  far  only  phosphenium  (R2P  ) ions  have  been  found 

^ 12 

to  exist  in  the  condensed  phases,  * although,  of  course,  si_li- 

3 

cenium  ions  are  well  known  species  in  the  vapour  phase. 

2 41 

Two-coordinate  sulphur  dications,  R2S  , have  been  postulated 

as  one  of  the  possible  transition  states  involved  in  the  racemi- 

4 

sation  of  sulphonium  cations,  however,  such  compounds  have 

never  been  isolated  previously. 

Treatment  of  (Me2N)2SF2  (1)  with  one  equivalent  of  a 

fluoride  ion  acceptor  such  as  PF,.,  AsF,.,  or  BF^  in  SC^  solution 

results  in  the  generation  of  the  cation  (Me2N>2SF+  (2)  as 

described  previously.^  However,  when  an  excess  of  AsF^  is 

employed  the  * H resonance  of  2 (doublet,  6 2.95,  JpSNCH  * 7.0  Hz) 

was  replaced  by  a singlet  at  lower  field  (6,  3.75)  which  we 

2 4^ 

assign  to  the  dicoordinate  sulphur  dication,  (Me2N)2S  (3)* 

The  resonance  of  3 singlet  (41,6  p.p.m.)  was  also  downfield 


i. 

1 9 

of  that  of  2 (singlet,  37.9  p.p.m.).  Moreover,  no  F resonance 
attributable  to  3 could  be  detected.  Particularly  compelling 
is  the  fact  that  two  anion  resonances  were  detected  by  NMR 
when  the  fluoride  ion  abstraction  from  \ was  conducted  with  two 
F acceptors.  For  example,  treatment  of  1 with  one  equivalent 

of  PFj.  followed  by  one  equivalent  of  AsF^  resulted  in  the  detection 

-31  19 

of  PF,  ( P:  septet,  144  p.p.m.,  J = 711  Hz,  F:  doublet, 

O rf 

- 1 9 t 

72.5  p.p.m.,  Jpj,  = 711  Hz),  AsF^  ( F:  quartet,  59.4  p.p.m.); 
and  3 • 

Vibrational  spectroscopy  has  also  been  useful  for  the 
characterisation  of  3*  Since  (Me2N)2P+  and  3 are  isoelectronic 
the  vibrational  spectra  of  these  cations  are  expected  to  be 
somewhat  similar.  This  is  indeed  the  case.  For  example, 

(Me2N)2P+  exhibits  strong  Raman  peaks  at  997  and  1300  cm  ^ 

while  for  3 peaks  of  very  similar  appearance  and  relative 

Intensity  are  observed  at  961  and  1247  cm  Parry  and  co-workers^ 

have  detected  peaks  at  996  and  1309  cm  ^ in  the  infrared  spectrum 

of  (Me2N)2P+  and  assigned  them  to  CN**»P  stretching.  When 

3 is  generated  by  treating  1 with  2 equivalents  of  PF^  a strong  Raman 

peak  at  742  cm  ^ is  detected  which  has  been  assigned^  to 

Vj(Ajg)  of  PF^~.  Similarly,  when  AsF^  is  used  as  the  fluoride 

ion  acceptor,  an  analogous  band  at  685  cm  * is  detected  which 

is  characteristic^  of  AsF^  . When  1 is  treated  with  equimolar 

quantities  of  PF^  and  AsF^  the  v^(A^)  modes  of  both  PF^ 

and  AsF^  are  detected. 

We  thank  the  Office  of  Naval  Research  for  financial  support. 
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